Antitumor effects of TRAIL-expressing mesenchymal stromal cells in a mouse xenograft model of human mesothelioma.
Malignant mesothelioma (MM) remains a highly deadly malignancy with poor treatment option. The MM cells further promote a highly inflammatory microenvironment, which contributes to tumor initiation, development, severity and propagation. We reasoned that the anti-inflammatory actions of mesenchymal stromal cells (MSCs) and further antitumor effects of MSCs engineered to overexpress tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) protein (MSC-TRAIL) would effectively inhibit mesothelioma growth. Using a mouse xenograft model of intraperitoneal human mesothelioma, native mouse (mMSCs) or human (hMSC) MSCs were administered either systemically (intravenously or intraperitoneally) at various times following tumor inoculation. Both mMSCs and hMSCs localized at the sites of MM tumor growth in vivo and decreased local inflammation. Further, a trend towards decrease in tumor burden was observed. Parallel studies of in vitro exposure of nine primary human mesothelioma cell lines to mMSCs or hMSCs demonstrated reduced tumor cell migration. MSC-TRAIL exposure induced apoptosis of TRAIL-sensitive MM cells in vitro, and both mouse and human MSC-TRAIL significantly reduced the inflammatory tumor environment in vivo. Moreover, human MSC-TRAIL administration significantly reduced peritoneal tumor burden in vivo and increased tumor cell apoptosis. These proof-of-concept studies suggest that TRAIL-expressing MSCs may be useful against malignant mesothelioma.